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CXCR4 AGONISTTBEATMENT OF HEMATOPOIETIC CELLS 



1. Dr. Ahmed Meaouk, a lesideni of Vanctmver. British Columbia. Canada, and a scientist cunendy 
nnployed by Chsnokine Therapcmics Corp. dedaie as follows: 

1) Mtfiatements herein of my knowtedgp are true and all statements 
bdief are believed to be true. 

2) I earned a Ph.D. in November 1993 ftom Paris^ud University, France, in Organic Chemistry. 
I am presendy employed by Chemokine TTierapeutics Corp. in Vancouver, British Columbia, 
Canada, as die Senior Peptide Chemist Amongst other tilings, I am responsible for studying 
protein rBcq[)tar interactions. 

3) I mAf>nA«r^A diat I am listed as a co-inventor of die invention described and claimed in die 
aforementioned United States Patent Application. 

4) I understand diat die following clainii is cunendy pending in die foregoing plication: 

33. A CXCR4 agonist wheieiii die agonist is H-lAla'-Phc'b-SDF-{l-14)-LINKER- 
cydo(Ly8^*-GIu*^-SDF-(S5-67)-NH2, having die sequence 

KPVSLSYRAPERFF-[LlNKER]-LKWIQBYLEKALN-NHa 
(SEQ!DNOS:208-210) 

wherein die LINKER is of die formula Gm (SEQ ID NO:213) or (CHz)i-2a 

5) I unctestand diat die Examiner has expression die following leserwations, among others, widi 
respect to die foregoing claim, in an Advisory Action dated 28 August 2006: 

A large quantity of experimentation would be required of die skilled artisan to generate an 
agonist pqitide widi die large number of Ihikers redted in die daim. odiff dian a 1^^ 
with 4 glycine rBsiduBS...one skilled in the art would not be able to predict die proper 
structural orientation and function of SDF analogs widi different types and numbers of 
Hnkras. 
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6^ 1 have reviewed the patent application, pcndix^ 

she beUeves that the lengm and make up of the linker is 

four glycines cuirendy being used would lead to very unpredictable acnvity. 

7) In recent studies, we have demonstrated that agonists of CXCR4 having a wide variety of 4 
amino add linkers (combinations of Glycine and Aiginine, or Glycine and Lysme) have 
substantial biological and CXCR4 binding activity. TTie linkers are as follows: 

Ly5-Pro-VahS©r-Leu-Ser-Tyr-Arg-Ala-Pro-Ph8-Arg-Phfr4>hBJ^ 
LyS'Trp-lte-Qtn-eiu-Tyr-leu-Glu-Lys-Ala-Lau'Aan 

Lys-Pro-Val-Sar^^u-Ser-Tyr-Afo-Ala-Pro-PhB-Arg-Phe^^hB-QIy-^^^ 
L^-Trp-lte-Gln-Qlu-THou-QhH-ya-Ala-Leu-Asn 

Lys-PrO'Val-Ser-Leu-SerTyr-Arg-Ala-Pra'Phe-ATB-Phe-Phe^ai^ 
LyB-Trp-IIe-ain-Glu-Tyr-leu-<3Iu-Lys*Ala-Leu-A9n 

Lys-Pio-Val-Ser.Uu-Ser-Tyr-Afg-A!a-Pra^Pha-Aro-Phe4»h 
Ly5-Tfp-lle'GlivGlu-Tyr-Ieu-QliH.yB-Ala-Leu-Asn 

Uys-Pro-VaI-Ser-L8u-Sar-Tyr-ArB-Ato-Pro-PhB.Arg-Ph84»he4-ya-^ 
Lys-Trp-ll8-Q!n-Glu-Tyr-teu-Qlu-Lva-Ala-Leu-Ash 

Lys-Pro-Val-S8r-Leu-SerTyr-Arg-Ala-^'Phe-Arg-Phe4>he^ 
L^-Trp-lle-G!n-6lu-Tyr-leu-GIu-Lys-Ala-L0u-Asn 

Ly^-Pit^-Val-Ser-Leu-Sar-Tyr-ArQ-Ala-Pro-Phe-Afg-PhB-Pho-a 
Ly8«Trp*lte-Gin«Gtu-Tyfl0u-Glu*Ly&-Al8-Leu-A&n 

Lys-Pro-Vat-Sflr-Uu-SerTyr-Arfl-Ala-Pro-Phe-Arg-Phs-Phe+ya-fi 
Lys-Trp-lle^lrvGlu-Tyr-teu-Qlu-Lys-Ala-LBu-Asn 

Ly8-Pro-Val-Sflr-Leu-Ser-Tyr-ArB-Ate-Pro4nia-AfB-Ph8-Ph©4.ys^ 
Lys-Tip*Il9-Qln^lu-Tyr-leu-Gtu-Ly8»Ab-l^*A8n 

Lys-Pro-Val^r-Leu-Ser-Tyr-AriB-AIa4'ro-Phe-Arg-Ph6-Ph6-^ 
Lys-Trp-llB^ln-Qlu-Tyr-leu-Glu-LyB-Ala-Leu-A^ 

Lys-Pro-Val^er-LBu-Ser-Tyr-Arg-Ala-Pn^PhB-Afg-PhB-Phe-Uya^^ 
Lys-Trp'lle<3tn*Qtu-Tyr-l8u<ai>4.ya-Ala^^-A8n 

Lys-Pro-Val-Ser-Leu-Ssr-Tyr-Arg-Ala-Pro-Phe-Arg-PhB-Pho-Qly-Ly^ 
Lys-Tfp-IlB-6lfH3lu-Tyr-leu-GIu4.ys-Ala-Leu-A6n 

Lys-Pro-Val«er-Leu-SdrTyr-Aro-Ala-PrihPh©-ArQ'Phe-Ph©4.yB-GI^ 
Lya-Trp-lle-GlrvGlu-Tyr-lBu-Glu-Lya-Ala-Leu-Asn 

Lys-Pro-Val-Ser-Leu-Sor-Tyr-Arg-Ala-Pro-Phe-An^PhB^^hB^^ 
Ly3-Trp-tlB-GM3lu-Tyr-l6u^hM.y9^a-Lau-Asn 

Lys-Pro-Val-SBr-Leu-Ser-Tyr-ArB-Ala-Pro-PhB-Arg-Phe-Ph^ 

Lys-Trp-lls-QIn-Glu-Tyr-leu-Glu-Lys-Ala-Leu-Asn 

L^rn-Val-Ser-Uu-SerTyr-AiB-Ala-Pro-PhB-Aro-Phe-Phe-Aro-QIV^^ 
Ly&-Trp-ll8-Gln-Qiu-Tyr-reu-Gtu-Ly8*Aia*Lau-A8n 

Lys-Pro-VaJ-Sflr4^u-S8rTyr-ArB-AIa-PfXhPhe-Arg-PhB^he-Qly-^^ 
Ly8-Trp-!le*airvGlu-Tyr«leii-Glu-Lys-Afft-Lau-Asn 
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Ly6-Pro-Val-SerwUu-S8r-Tyr-Ar(hAla4>io-Ph8-Afg-Ph^^ 
Ly3-Trp-llD-Gln-GluTyr*ieu*Qtu4y8*Aia-Leu-Asn 

Lys-Pro-Val-Ser-Leu-Ser-Tyr-Afg-Ala'^'m-Phe-An^^ 
Lys-Tfp-lle-Q!n-Qlu-Tyr-teu-QliM.ya-A!a-Lsu-ABn 

Ly8«Pro-Val-Ser-L8U-SerTyr-Aro-AtehPio-Phe^rQ-P 
L^-Trp-lle-QIn-Qlu-Tyr-leu-GIu-Lys-Ara-Leu-Asn 

LyS'Pro-Va^SBT-Uu-Ser-Tyr-^AIa-Pio-Phe-Arg-Phe-Phe^ry^^ 
LysTrp-lte^Sfrv-GluTyr-Ieu-Glu-^ys^-Leu-Asn 

Lys-Pfo-Val-Sor-L^u-Ser-Tyr-Arg-Ala-Pro-Pha-Arg-PhB-Phe^ly-Qh^ 
Lys-Tfp-IIe-GlrvGlu-Tyr-leu-Glu-Lyfi-Ala-Lmi-Asn 

Lys-Pro-Val-SBr^^u-Ser-Tyr-ArB-Ala-Pro-Phe-ArQ-PhB-Phe-Arg^il^^ 
Lys-Trp-Ue-Gln-Gfu-Tyr-leu-Qlu-Lys-Ata-Leu-Asn 

Lys-Pro-Val-Sar-Leu•Se^Tyr•A^^AIa-Pro-Ph^-ArQ•Phe'^he- 
Lys-Trp-lIo-QIn-Qlu-Tyr-leu-Qlu-Lys-Ala-Leu-Aan 

Lys-Pro-Val-Ser4-©u-BerTyr-AiB-Ala-Pro-Ph8-Arg-Ph0-Ptie-Qry-Arfl^ 
Ly3-Trp-lle-Gh-Ghi-Tyr<*leu-Qlu-Ly8-Ala-Leu*A^ 

Lys-Pro-Val-S8r-Uu-SerTyr-Aro-Ala-Pro-Ph0-Afo-Phe-Ph0-A^ 
Lys-Trp-llB-QIn-Qlu-Tyr-teu-Glu-Lys-Ala-Leu-Asn 

LyB•Pfo-Val-Ser4Jau•SerTyr-A^^AIa•P^D-Pho-ArB•Phe-Ph^ 
Lya*Trp-Ke«€llvQlu-Ty^teu•G!Il>Ly8•AIa-Leu•A8n 

Ly3-Prc^Val-Ser-l^u-S0r-Tyr-Afg-Ato-Pro-Phe-AiB-Ph&-Phe-Af^ 
Ly8-Trp-lld«Qln-G!uTyr-ieu-G!u-Ly5«AbhLeu-A8n 

Lya-Pro-Val^r-L0U-Ser-Tyr-Afa^Pr<hPh9-Ai^^ 
LyB-Tfp-lte-QIn-Qlu-Tyr-leu-GlLhLys-Ala-Lou-ABn 

Lys-Pro-Val-Ser-L8u-SerTyr-Ar»-Ala-Prc^Ph0-AfB-Phe-Ph 
Lys-Trp-lle-QIn^lu-Tyr-leu-Qlu-Ly^Ala-Leu-Asn 

8) TTie CXCR4 binding efficacy of the foregoing peptide compounds was dCTionstraled by their 
ability to conqsete with SDF-l for binding (o CXCR4 receptors on the smface of SUPTl cells. 
For these assays, SUP-Tl oeSs (ATOC), a human lymphoid cell line, were used at a 
concentration of 5 X 10^ cells/rol. The Duraporc membrane of MiUipore MultiScreen 96-well 
plates was blocked with a PVP/Tween-based blocking buffer before use. RPNO-based binding 
buffer, SDF-1 (0-400 nM) ori^dc analogue ((MOO uM), 0.02 nM [I125]-SDF-1 
(Amendiam) and SUP-Tl cells were added to wells. Plates were incubated at 4X with shaking 
for 2h, followed by triplicate washes with PBS. Bound [I^^J-SDP-1 was counted using a 
CliniGamma gamma counter (LKB Wallac). Expeziments were performed in triplicate. 
Homologous (SDP-1) and hecendogous (CrcE-9908) competition curves were fitted with 
Gzaphpad Prism v4.0 after subtracting non-specific binding to both filters and cells. The Ki 
for the compounds was tested, ail of which illustraie significant CXCR4 binding. 

9) 11ieCXOl4recq)t0r activation efficacy of the fbiegoingpe^ 

ability to mobilize intracellular calcium in SUPTl cells. For diese assays, SUP-Tl cdls wot 
plated on the day of the assay at 1.2X10^ ceUs per well of 96-weU Uack wall/clear bottom 
plates coaled with poly-D-lysine (Becton Dickinson) and loaded with the fluorascent calcium 
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indiMtorHJPRCddiira3a8saykit<»inponent A(Mol^ lhrat37"'C. The 

InttaDdlular calcium nu^itizadoa in lesponse to the appropriate analogue was measured at 
3TC by monitoring the fluorescence as a function of lime simultaneously In aU the wells 
using the Hexsiation Fluorometric Inoaging Kate Reader (Molecular Devices). The EC50 of 
the peptides was deteonined. indicaled that all showed CXCR4 receptor activation acdvity. 

10) Based upon my experience in diis field of over 10 years, as confirmed by the foregoing results. 
I can confidently state that the claimed linkers of the formula G,^ or (CHa)i-2o function as 
spacers that serve the purpose of positioning the two termini for binding to CXCR4. An akyl 
biidgeoragIycinebridparereadilyintcrchangeabIe.andwhiIc4 angstronw 

desired, some activity would be expected using compounds having linkers of the formula Gm 
or (CRi)i^. Baaed on the above expaimental resuhs and the undei^uod nature of Hnkets in 
circumstances such as these, diere is no objective, scientific reason to believe tiiat the chemical 
nature of the linker is critical lo the fiinctionaUiy of tiie peptides of this invention. Moreover 
dw preference for amino acid linkers over an akyl bridge is one of convenience. The amino 
acid linker is added to die gene and is expressed widi die active portions of die proteins in a 
single step while attaching akyl bridges to two peptides requires additional work. 

1 1) I acknowledge that wilfid Mst statements and dw like are punishable by fine or iraprisonraent, 
or bod», under 18 U.S.C 1001 and may jeopardise die validity of die patent ^icaticm and 
any patent issuing diereoo. 




Dr.AhmedMazouk,IlOctoba2006 ^ 
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